Influence of leptin on neurotransmitter overflow from the rat brain in vitro.
The 16-kDa polypeptide hormone, leptin along with the neurotransmitters noradrenaline and serotonin (5-HT) have important physiological roles in the regulation of a number of neuroendocrine actions particularly feeding. Leptin receptor mRNA and immunoreactivity has been reported in various brain regions, while recent studies suggest that leptin is released from the human brain. This study investigated the interactions between leptinergic and neurotransmitter systems of the rat brain in vitro. Techniques were established to simultaneously monitor the release of endogenous noradrenaline and its metabolite 3,4 dihydroxyphenylglycol (DHPG), and 5-HT and its metabolite 5-hydroxyindoleacetic acid (5-HIAA) from the rat brain. The neuromodulatory action of leptin (0.2 and 3 nM) on the overflow of noradrenaline and DHPG from the medulla and hypothalamus was examined. The effect of leptin on 5-HT and 5-HIAA overflow from the hypothalamus was also investigated. Administration of 0.2 and 3 nM leptin significantly increased medullary noradrenaline overflow to 172% and 174% of basal levels, respectively. Leptin had no significant effect on hypothalamic noradrenaline overflow, while leptin perfusion induced a significant increase in 5-HIAA overflow from the hypothalamus. This study lends support to the notion of a complex interaction of the leptinergic and brain neurotransmitters involved in the control of feeding and energy metabolism.